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Abstract: 

PURPOSE: To provide a reflection type optical system and image pickup device using the system for 
which the arrangement accuracy of a reflection mirror frequently required for a mirror optical system is 
relaxed while miniaturizing the entire mirror optical system. 

CONSTITUTION: Concerning this reflection type optical system, light flux from an object is made 
incident on an incident plane R2 and reflected on one of reflecting planes at least, first-order image 
formation is performed within an optical element 10, and an image is formed on a prescribed plane by 
emitting light from an emitting plane R7 through remaining reflecting planes R4-R6 later while using 
the optical element 10 for which the incident plane R2 for light, emitting plane R7 and three reflecting 
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planes of inner surface reflection composed of curved surfaces are provided at least on the surface of a 
transparent object. In such a case, the respective elements are set so that more than 70% of the length of 
a reference axis in the optical element 10 can exist within one plane. 

JAPIO 
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Si-. 

©S3i$6cO;g $ <D 7 0 %iil±^5 1 o©5F 

$ * t Sr#« t i-5ffll*g( 3 ©S#tS!®3t 

-;^ffi®ilg!RSr«i-»»Sra.b.t t LT, 

A =(a+b)-(y^'cos^t+x2) 

B =2a'b'Cos t[l+{(b-a) -ysin t/{2a'b)}+ [l+{(b-a) 
•ysin t/(a-b)}-{y^/(a'b))-{4a-b-cos^t+(a+b)^sin 
2t}xV(4aVcos='t)) "''2] 

z =A/B+Co2y^-K;2oX^-K;o3y^+C2iX^yK;o4y*+C22X^y^-H:4o 

^« 

a-b >0 

0.9 < t/l e I <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

■fS i 5 t;:«-II^SrR;£ Life i t Sr1#8i: t -r 5^*^ 1 

1-« 1 ~ 6 (0^^•f 1 rUKtsMoRSmotlt^ 
[^*S8l irlE3fc^^^-»iA#t-t-4Siil«ii:Wffl1- 
«r#»t -f 1 ~ 6 m^-rtii)^ 1 3Sfc|E«©Slt 



IS 1 ~ 6 ©V ^T^^*- 1 ^K|5«©S^S©3t^3R, 
[|»*^lOl BfllHJt^^^-SrS^-rsftBJ:!?** 

^4$mi1-'5!f *^ 1 ~ 9 m^^tia^ 1 jfi{cia«»s#t 

BfIiaAltBiltfflffif4H*f:*iSrWbr 

tt»*^ 1 2 ] iriHAitBttEo® Iff;^ ^*-r .5 r t 
*i|*8lti:-f.5Ii*i® 1 ~ 1 0 »v^-f 1 «tcS«oS 

[ill*3Sl3l fi(rfiBAltB«:A0JB*f;^&*U S&IB 
ltfflB«iE<^®*r;^«rWU-CV^5r t tr!|#®t-f SS* 
^ 1 ~ 1 0 <0^^•f 1 9l-§E«roSltl!<03fc^^. 

m^m 41 M8HAitBtwa®m^-fttt>A©Js 

[iS*«15l iflEAStBtlttiiBttt^-fixt>jE©© 
«f;^;«:*Lrv'«5r *»«t-t-afB*^ 1 ~ 1 0 ©v> 

•f H*- 1 ^lcfB«<DR3tS(^3fe^^o 
IS*^ 1 6 ] B(IIEAItBttjE(0®*f;^3?fcW L,. S9fB 
4^ti}BH:A©)B^T;^Sr#L•C^^S r t Sr^SHt-t-Sfl* 
« 1 ~ 1 0 (^v^-f 1 «t::|E«OSMM(03fe^^, 

1 7 ] flfrlBAltB t ltWBI4S!iW(c*f U-C 

« 1 ~ 1 7 <0V>-r*t!6> 1 «KfS«©Hltl!©*^^, 

[»*^ 1 9 1 mm^^m'F'Dmmmfi.-r^x i o© 

[fS*3f 2 0 1 SfrlB3t^^^^tt. rnmHi t RItBcoSE 
;Slc*Jlt5gESItB®m«|d5. 7 
0%6A±!45^ME■r5¥B^C*^urfflV^■CV^5SltBSr* 

(§|*«2 1 1 ^BS*t<OftBJ: 9fi85S#tBSr'>* 
<tt)3o, S!ptt*sioro3pB±»tttgU, l.oi:v> 

•cstnR«ftigl*gf«B±^-il8''J^ uri^*Ri-5 z.tm 

2 2 1 m£.it^m^<omi^m\c«L 9 srK»tfc 

[ft*^2 3 1 frlB3te¥lg^(D«){|:«;a»e>»*.T» 1 
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•e«^ S ttT V ^ 5 r i Sr#®t t 5 ft*« 2 3 (DSWS 

i^*^ 2 5 1 1 <o ^m(DRMm<Dmmi. 
f^Rkimou-A/i^mm^x. y z ^fflv>, gts^B©-* 

A =(a+b)' (y^'cos^t+x^) 

B =2a'b-cos t[l+{(b-a) -y sin t/(2a-b)}+ Cl+{(b-a) 
■ y sin t/ (a • b) } - {y V (a • b) ) - {4a • b • cos'^t+Ca+b) in 
='t}xV(4a%2cos2t)) ^^2] 

z =A/B+Co2y^-K;2ox^-K:o3y''+C2ix^yK^o4y^+C223t''y^-<4o 

a'b >0 

0.9 < t/l e I <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

2 6 ] gflKS*+M<031fc^^© AMtt;a5Mfa3t 

ll*3B2 l(DSItM03t^3R, 

1-5S^PI*A5¥^T•Cl.o|l;&Ipl«:(^a^^•r^^S Z t Sr#® 
i:1-5fl*^ 2 1 ~ 2 6 ©v^-f 1 3BJ;iE«©Sltll 

■r^)S^|s^*©:&l^il-4S¥^T•el.oS*f*l«l4:l^v^-c^^•5 r 
tSr«f«i:i-5Bt*^2 1-2 ewv^-fHA^l «Jc|S« 

l~2 6rov>-fix*^i3®tc:|E«wSltSi©3fe^ 

3 1 1 m^^'^mi-immn fta j; •) figs 



5^*^2 1~3 10V'>-fiXiJ>13®«c|H«®SitS!ro3t 

til \^xm^<D'^i'i^m-^m^. 

r t ^W®. t^i>^^^ 3 3 ®RltS!cD3t^^. 

3 5 1 MIB**^^ ®«J*t:fflyd» e>iS:;t-C^ 1 

*3S3 4®RltM©3t¥^. 

[§t«93 6 ] miM 1 (OAS(77KltS:i!|il4E^nS 

3 7 ] flaiB» 1 (0*ffi(OSItffi<OJgt^W:> 

-;^B<OJgi^Sr«-fffi^iSra,b.t t LT, 
A =(a+b)-(y='-cos='t+x=') 

B =2a'b'COs t[l+{(b-a) -ysin t/(2a-b)}+ (l+{(b-a) 
• y • s in t/ (a • b) ) - {y^/ (a ■ b) } - {4a • b • cos^t+ (a+b) ^sin 
^t)xV(4a^b=^cos^t)] 

z =A/B-»Co2y*+C2oX*-tCo3y^-*<;2iX*y+Co4y''+C22X*y*+C4o 
x" 

0[Slt®©SJp#tc*f-rSB©«tS:e. SSp<tt(r»o 
a-b >0 

0.9 < t/l e I <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

«r}»a^5 t *«M»i:-rSiS*3® 3 6 OSItSOJfc^ 

w-*-saiPtt©*isi!6Sii3?LTv>5 i i: ^wat-rsw 

3 3~ 3 8 1 Wj:|S«o©Si*S!©3fe!^ 

[8il*«4 01 «rl23t^*^Sr«lfie-t-5lftBJ: 0^-5 
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[000 1] 
[0 0 0 2] 

[0 0 0 3] mm(r>^y-^^^\z.^\^x. (^m^b(D 

[0 0 0 4] Z(D^y-^^mt. mm:^±^i^>'^ 

kim^m<Dm^^m:^t{.x^^. mm\y>:<xm^^ 
o(DRM^y-^m^x^^tzrzt^mcx^. 
[0 0 0 5] *fc. mmm^m^^^Mmi->^*m^^ 

Rki^ y-^m\^^x^^^(D±'^i:mmi'^m^ii^^m 
[0006] :i<om\c, 9 w vX^sogv>«j^ 
^mx<t^m^ir^tcfcA,X% ^>'y<^ htji^y- 
[0 0 0 7] U^^L*;5Se>. -«Wlc;t;-fe^i^vSS#t 

[0 0 0 8] :i(Dmmj^^m^'r6^\^. sit^^-^ 

So 

[ 0 0 0 9 ] S 2 5 fl3feH4#ffF3, 674, 334 ^^»#tJ:|a 

^:^fix\^^^^y-yt^^<Dmmmxh^. ^twic^u 
[0 0 10] i^si(D^7-^^^fi*^<^a®)iiciuiffi 



\cM\.x^mMm^Rki^y-xh^o z(Dohmmm 
111 «:^$ftii4 ^cMi-xmm^mo)^. ^mmm 

[0011] ID 2 6 ft3j^H1#fir5, 063, 586 ^m^W^m 

i^^ivx\f^^^y-^^^(Dn^mxh^o mm(D^y 
-^^m\tRH^y-(D^^b^^i^^^m\cM\.xm*b 

[0 0 12] i^midiisvN-r. m^i^m2i ommb^^ 
^mi2z -^©^124 ^Lxmmmi25 (D^n^ti<DR 

(DJ^^^^bt^WAjtlW 122a, 123a, 124a, 125a fl. ^ 

3fe:^l28 (D^RM^y-kcX^^yi^^m±\.X^ i^W 
»Sra^ J: <)!S«®126 {c^«^?^i:TV^$o 
[0 0 13] -ec^ffi*Hi|#m,737,021 -^I^J^S^tI^S 

265, 510 ^mmmK h%mz.n \.xmmmiR 

[0 0 14] rttbc^^M^o^j^^t^^ft. «^gPp"B 

%^n^u^^&A<m^^x:bz.tt^^^>^mxh<^fz, » 
Id. m^y-(DnnmMmm\^^^^. 

[0 0 15] ::(DPasSr^^+S-o(D;^fe^Lr. 011 
[0016] t**, ^a(0^ltB;d5-o(0:/n y ^ \cf^ 

xy Xi.755fc-5o 

[00 17] rn^^OT'y Xi.ll, a^(7)^lt®/55-"«s: 
So fiU rtif^<^:/yXA(7)^/£«ltgti. 3fc^cojitT 
[00 18] m;->i^LT. T^y XAositBiii*** 

[0019] la 2 7 ft*Hi|$m, 775, 217 #§^jMS{C|g 
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[0 0 2 01 itas^fltHi 

It-fS, •€:L-C;lcD/^-7$7-ffil43 JC-CRMtfc 

«*3t«i45 rimffii43 <o^-t^mif(:h\'i.*>mt 

mifi.%^ttii'0 . ffll42 «r®*rSiiUfcm. ^^i®^ 

[002 11 <^m^h<0<m^m ttSil*ffil4 

2 i:^S(^¥^TJfeHl47 {CAML, SlffL-riMSiiO/N-^ 

$7-Bi43 {CMS. i!nffii43 v:.\i^m^mmm^i[\. 

■C*3i5. i»l«£3t*146 0-lf|l«:iyiffil43 SrSiSLx ffil4 

2 SrffiJfiSig^. a^#w^l44 (CAlt-rs. mic:<i: 

[0 0 2 21 132 8l:i#R!72-297S16-&&^(CM^$H 

[0 0 2 31 z.(r>m.^%^lhX'{i. m^M^-Wm i^b 
ltWLfc^^*^154 IS, T'yXAPa^SrW^i-S^SlS 
7 «:SiaU7•yXi^PalCAD^^t<»JESAt®151 JrA^tl- 

t?SW$n7t^^3tmi54 tt, T'yXAPaSr^^-rsa 

[0 0 2 41 2>:JJ:ji/gffil56 !6»e>«»)ti: trjHfflUfc 

*5t>ii!fei^BJ;t)fig5^^-7§ 7-152 dAWL. r<D^^ 

S157 L-ca^#<^®153 tcAJtU 

[0 0 2 51 ^i?-i6»?>©i^flt3tJRl55 ttT'yXA 

PbSr^fig-rSffilSSb^Siit, ^fe^fe®J;0fie-5^^->'S 
7-152 iSrSSL. B157 SrSii LrMlg#<0^153 (C 

(0 0 2 61 ^btc. y!)Xi^(^SIt®l-)t^ig^Srffl 
139612^«^K:M:^ $ *1,-CV ^«3fe tr?* iJ- T y :/ffl©3t 

u^/i'B^*i3^^7A®|;i-CSIt^*fc^. T^-f^^^ffl 



(00271 

4 -^e^iffl*, *H#rF5.063.586 *S#fN. 
265. 510 ■^e^«B«l;ilS^$ix-Ci/^5<i.i>5 7-Sr*-f 5 

[0 0 2 8] xttiti<DSimm<omm^^mi-i. 

i-l4iRII«IEJi^^|lt$ix5RltBl:^5#<«t5^. M 

[00291 X. MIB*H1*rF4, 775, 217 -^S^iBS, 1$ 
ffl¥2-297516-^^«tC S8* iX-C V ^ S m^3t^^ . V > 

•r)rii,m^^(omf)^hmxxmm $ ttxv ^ 5 it «^^f*j 

Sr^Ki: L-C*3 *) , ftJ^&«fofcSAtBJ-Taii6<)/iitR 
[ 0 0 3 0 1 X, !RfM¥5-12704 -^^«-^!RfM3p6-1396 

i2^<&m.mm^^*ix\>^^^tf^yi'Ty^m<o^^7ii: 

[00311 ^mmti. «»co*B^¥B©SStESr- 

(0 0 3 21 *fc. mi:^^m<Dmhmvf^mkcmm 

b, l.ote3t^3^W'l'-C«5{*«l«r/>/i < 1 1> 1 Uli^ttld 

■^i. «-it^m^«r«fi!c-r5SltB^(i'i:.«@-rsci: 
id J; "J, 3t^*l^<0)tKSr3rSwJi^*^lc®ft ^3t^ 

(0 0 3 31 

(1-1) ]g?^«f©^BI-3fcroAMBi:ltWB. ^-U 
tftBJ: t) ^5rtffig:M«3SMB^'>^c < 1 1 3 o^lt 
fc3t¥^i^%fflv^-C. ifeift:d>e,(^3tmSrKAWB-CA« 
$*fc«lcKSItBO^*< tfc lo-CRj*$*T»3fc 
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^%^mf-(r>'p<ommiA(D&^<o7 o %&i±a5 i o 

10 0 3 4] 1#tC. 

( 1 - 1 - 1 ) ttlB3fe^^^OAWffija»(CiK •) *S9: 

( 1 - 1 - 2 ) m^^^mi-<o!^t^mi>>bs^z.xfs i 
(1-1-3) wlEi^ 1 ©*E(DswffiASiateffinffi 

( 1 - 1 - 4 ) ftf[|E» 1 (OftB<oRMBoJi?l^f4. & 

;^BO?i?i«4r^1-««:«:a,b,t t LT. 
A =(a+b)-(y^'cosVx=') 

B =2a-b-cos t[l+{(b-a) -y sin t/(2a-b))+ (l+{(b-a) 
• y • sin t/ (a • b) ) - {y V (a • b) } - {4a • b • cos^t+ (a+b) ^s in 

z =A/B+Co2y^+C2oX^+Co3y^+C2ix2y+Co4y'*-K;22x^y^+C4o 

SJp<*K?&-3TifflofcmiBiK(JO*'£.>i:KSMB© 
a b >0 

0.9 < t/l e I <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

( 1 - 1 - 5 ) SflffiRWil<03t^5^(DAMtt-45aJI23t 

(1-1-6) mmtft^m'f-itAiii-i>mmmtm 

t-SSip$^-6S¥^T•Cl.oP;^lpJS:l^)^^T^^5. 
(1-1-7) flE3t^^ttAlti-SSJ|itttltHl 

( 1 - 1 - 8 ) saE3t#s?^^tt. Mi-ti>mmi^tii 

(1-1-9) fl^3t¥^^^«^-t-§ftBJ;t)^5 
SMBW:-t-'<-C*fl4:B«r 1 ^1£if^-ti>mi^Xh^o 
(1-1-10) illBA*tBi:ltUBHaff;^Sr*U 

(1-1-11) MI2AMBttjEO®*f>34r*-rs, 
(1-1-12) flaiEAItBI4AO®«f;^JSrWL., «I 
IBStWBfiE®®*?;^;**- LTv>5. 
(1-1-13) SfIiEAWBtl+ffiBttv>-f tvt>:t® 

(1-1-14) iIIBAItBt«UBttV^-fnfciE<D 



(1-1-15) WEAitffittiEroajf;'? gf 
EltWBI*A<0JiSr;^ Sr# L-Ct ^5, 
(1-1-16) WEAItB t MfflBttSSPttJcW L 

(1-1-17) WE^t^^ttx wm-f asJittic 
(1-1-18) «rfe3t^*^^<DSJiffifii--<r i o 

®5pB±k:fc5, 

(1-1-19) fl!23t^il^ 14. i: SWB© 

3g;Silc*JttSKSMBcoit«|*s. K3t#^^®SW<0 
7 0 %£](±>JS#41-5¥BJc:«LT«v^rv^5SJWffiSr 

^tmmwiti^xv^i. 

(0 0 3 51 *|8?gwRltM<03t^^»4. 
( 1 - 2 ) ^BS*t©ftBi *l fig5RMBSr'>* < f: 
hs^. SS|lfSd5loo2pB±lcfi{iU, 

tmf^«£^SrFf ^B±liifi|/h L-Cje«fc-f-5 :i i: «-Sr#ia 
[0 0 3 61 WiC. 

( 1 - 2 - 1 ) WiB3fc¥^^ »!fe*(^a!UciK •) i:mf 
it, 

( 1 - 2 - 2 ) S»IB3fe*^^ 0#l«:ffii|ii»e>ScATf^ 1 
ro*B<0SltBA5HX«S:f^ffl «r=fi-r 5, 
(1-2-3) SfrlH»l©ftffl<DS«S!i5lHlte*»RB 

xm^$nx\^^^, 

( 1 - 2 - 4 ) mifH 1 ©ftB®RWBro)g<*tt. m 

SttB(OB-;(;/wM^^x y z^S:fflV\ KRItBro'<— 
;^BOJi^i^^Sr^i-#^S:a.b,t t LT, 
A =(a+b)-(y='-cos='t+x=^ 

B =2a'b'cos t[l+{(b-a) -y sin t/(2a-b))+ (l+{(b-a) 
• y • sin t/ (a- b) ) - {y V (a -b) } - {4a • b • cos^t+ (a+b) ^sin 
=^t}xV(4aVcos2t)) '^'] 

z =A/B-K;o2y''+C2ox='+Co3y^+C2ix''y+Co4y*+C22x2y='-K;4o 
x* 

trnvfat^. RRItBOSJitt{c*f-r5B»«tSr 
9. giif4Jc?So-c9JoA:trlEiK!5 0l''C.>tKSItB<0 
8g«Srd t-r^f^. 
a-b >0 

0.9 < t/l 9 I <1.5 
0.9 <8/d <2.0 
0.9 <b/d <2.0 

(1-2-5) flfIiESItSroit^^OA#ttti5Sf[E3t 

( 1 - 2 - 6 ) mRttt^m^ttMn^mmms t ww 
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■t-5Sl^s(lllA5¥^T-el.o|^*r6)«rlP)^^T^^5, 

(1-2-7) mm^^m^itp^^-i-h&mmtm 

■^-5S^P||*«;^lSl;45Wcl.os»;^lR)S^l^|'^-c^^5, 

(1-2-8) sfriEat^^^tt, Mti-^mmmtki 

( 1 - 2 - 9 ) fIiB3t^^^<^«l){t:«l&tJt/Xll«Kffl!l 
(1-2-10) glg3t*^^Sr«fig-t-aftffiJ:!)fig 

(1-2-11) BaiE3t^m^-tt, Mffl-rssiitt-^ 

[0 0 3 7] *^§^OS#tSc03t^^(4. 
(1-3) ^BS#t«J:!3^5'>i'i< ttSocOft® 

10 0 3 8] 

( 1 - 3 - 1 ) «JgE*¥«^<0«)fleffi!Hcttt5 SrRit 
(1-3-2) «[E*^*^0<K)»ffl!l*»e>«;tT»l 

(1 - 3 - 3 ) B^rlES^ i <o ftffi»sitffi*5iHiteif h b 

( 1 - 3 - 4 ) 8ME» 1 ©ftEOSltSDOJ^^ttx R 

KltS<on-*/uM^^x y z Srfflv\ teSitS<??'<- 

:^m<r>m^^^-rm:^^ b, 1 1 lt. 

A =(a+b)-(y'''cos2t+x2) 

B =2a'b'cos t[l+{(b-a) -y sin t/(2a'b))+ (l+{(b-a) 
• y sin t/ (a • b) 1 - {y^/ (a • b) ) - {4a • b • cos^t+ (a+b) ^sin 
2t}xV(4a='b^cos2t)) '^^'J 

z =A/B-K;o2y''*C2ox2Ko3y^+C2ix2yK:o4y'*-tCj2xV-K;4o 

X* 

a b >0 

0.9 < t/l fl I <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

( 1 - 3 - 5 ) flflSSWS«03t^^(0 Alt«-J5S(i|E3t 
*^^<0!K)ftffl!li *) »;t-Ct^ 1 ©ftSOSWffi J: *) 

( 1 - 3 - 6 ) SJiH3t^^^H:, Alti-5S!MftiW 



(1-3-7) SffE3fe^^^*«fiK-f5*ffiJ:t)^5 
Ct^-Sr<l$« turves, 

[ 0 0 3 9 ] X, *^§^<Da«^Btt, 

(1-4) (1-1) ~ (1-3-7) (0^^•f^^*U 

[0 0 4 0] 

[ 0 0 4 1 ] in 1 \-it-^m(r^%^%<Dmi$.y'—? ^^m 
[0 0 4 2] ill^i:*3^^•ci^lfflRlliiK9, %2mmi 

m 1 ffi t *tt*iiJfffi. 3 BR3»4B 2 BR2JC^Lrf^ 

Mtri/yb. ^/l^h^HfcSMffi, ^6ffiR6H:fi5ffi 
R5i;i*fL.-Ci^7 h> ^/Ub$tlfc®^ffi-Cib5, II2B 
R2*»fe|K6BR6*T?©#*®ffit4:*f9;^. ■f'77.'f-y9 

!9, Hl't'-ett^fe^^^lOi: L•C^^•5. 
[ 0 0 4 3 ] fi§oT, 01 05«^-CI4^E^(O«jft:BA» 

e>»2BDR2*T-<^JiKt4^^. ®2ffiR2/6»b»6ffiR6* 
■^(4fe5*a<0igM, ^6ffiR6d>b^S^«^7BR7* 

[0044] *36M©3t^3R»4«<L^3t^3f^-C*>5fcJe)3t 

•e, *3i5eg«^lit«J^c*3^^-c^i5fe•fi^lffi©3ti»*^^ 

[0 0 4 5] ^LT. :*:?SHJ©§l^feWr^s^^Ttt, ®1 

[0 0 4 6] *ISM<o^llifi^Ui:*5V^r«:. Jfe^^oSIp 

< l43t^a5Sr«fiSi-r5#B»<*S:«a-r«±-eiS^©ft 

iK?)XI4AltttXI4ltattXI4Jt^S©»lB<0l' 
U< l4Si!*B<0ct'.L^<^V>-f tid^^riiSit^cOftKS- 
[0 0 4 7] o*9, *B?^©|lli0!HC*>V^T»4. Sip 
mi% IB. fiP*>«J tj B<D3feij|^ail(0'f>-6;S*a t) , 
ft!^i@«lB<^(f'L^^£'&3yl (SiPM^y^) «$«S9fB 
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[0 0 4 8] ^^oxmmib\mm^tifc^m(Dmm^f& 
to 0 4 9 J :^^m(D^mmm(D^^m^m^i-^'f'^i^ 
[0 0 5 0] ztt : m!^^my)m2mR2\z\^t>^mmm 

[0 0 5 1] *fc. Bi®wz®F^r*co^/wh^itite>^ 
i (^ffi** ) xm-to i:oT. *^5g<o|l5S^j-en^® 

[0 0 5 2] z «: v2--:^/vmm(DmM.^m^ . f&Mm 
^ih<Di *fp]^r*|■LYZffirtt^^ol^TR^f^:^rpI^c:ftS0 
i iifatmrn 

y M : n-;«;/WM«(DiS^^iiJ9. z :^r^lJ:^LYZffif^ 

{;l*5v^rs^t^:^rRl{c90• ^fn'tWM 

<Dfm^m'f:^^y—EL, Ndi . vdiJltfiffit^ (i 

+ 1) Mmm:W(om^^tTy-<^xh^o 

[0 0 5 3] Hit. *»W(^j|jSBI«t?«3t^^<^»fffi@ 
[0 0 5 4] :^^§^<0||Jfet?i||i^®^t;iH]^^»«;(^^ 

«®**L"cv^5o ^<o}^(o^m%^\t^mw^^b\.x 
ffi^>e>^fes^c5ttfS^il^ (in i ttio-^^iS) \z^<>x 

[0 0 5 5] m^mj.T<OllS^^mi^fl^M^Xh^ : 
[0 0 5 6] 

[«ll 



(xV)/R^ 
' ~l+{l-(xV)/Ri2}l/2 

A =(a+b)'(y2'cos^t+x^) 

B =2a'b*cos t[l+{(b-a) -y sin t/(2a-b))+ (l+{(b-a) 
• y sin t/ (a ' b) ) - {y^/ (a « b) } - {4a • b • cos^t+ (a+b) ^sin 
2t}xV(4aVcos2t)] 

z =A/B-K:o2y^-K:2ox^-K:o3y^+C2ix^y-K:o4y^+C22x^y^+C4o 

X* 

±l2Ma^Hx \cm\^xmck(om(07i^xh^fz}b. ± 

iatt®^j;i x^^mM^ti^ ft ® yz® <h 1- § ® 

[005 7] =C2i =0 , t =0 

[0 0 5 8] /d:*5. *««<^iijS6««tc*5v>rrt. -r-<r 

[0059] *:?ilM(^*IIJ6W{Ci3V^r«L@ 1 \z 
S^i:¥ii^^^Ux^^lXZ®^^tc:^oV^T«^^3Rl{cAM 

[0 0 6 0] jL. ^m±.x(D^^mm^^^^ l 
[0 0 6 1 ] 31. mmm\am^jk(D'9-^ :^^^Lx\^^ 

[0 0 6 2] X. «^r-^^^^fTV^^^iS0!licov^ 
(0, Ux) , (-Uy, Ux) , (uy, 0) , (0. 0) , (niy, 0) t /j! 2> (O 
011 ^ tS*Wlc^ffidSyzffiS:*f»iS 1-Sffi^«;o?g)K 

[0 0 6 3] *^l^feWt^:ol^TKM■r5o 
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[00641 mmmi'i m3\t^mm(ommm 

yj(^s^mf^ 26. 3 
Sa^SA 20.3 

mm 2.0 

A^S^(Z>1^>rXaxY xz)= 10. 4i 27. 4x 21.2 
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0. 00 


0. 00 


3.40 
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0.00 


3.40 


0.00 


7.00 


1. 51633 


64. 15 


JSSrffi 
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0.00 


10.40 


25.00 


10.00 


1. 51633 


64. 15 
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-7.66 


3.97 


10.00 


10.00 


1. 51633 


64. 15 


KWffi 
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-12. 66 


12. 63 


10. 00 


8. 50 


1.51833 


64. 15 




6 


-19. 17 


7. 17 


25. 00 


7. 00 


1. 51633 


64. 15 


Sits 
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-19. 17 


14. 17 


0.00 


7.07 


1 






8 


-19. 17 


21.24 


0.00 


0.00 


1 




m 



R 1 a 00 

R 2 a -4. 887 
R 7 S -6, 524 

[0 0 6 61 [^21 



[0 0 6 51 

[^U 
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B3M a =-1.61839ef01 b »-1.25665e+01 t = 2.59881e+01 

CQ3=-1.3832«e-04 Cgp 4.61307e-04 

Cq4= 9.02763e-06 (122" '^-^^'^^^•^^ 1.02169e-05 

fi4ffi a =-2. 507326+00 b = 2.52739e+00 t =-8.043376+01 



Co2= 0. 



C2o= 0. 



Cq3= 1, l5553e-03 C51- 4.86323e-03 



2r 



Cq4=-1. 259726-04 C22=-2. 577916-04 C4q=-6. 89833e-04 



fiSB a =-9.53779e+01 b =-3.53371e+01 t - 4.35207e+01 



0. 



^20" 



Co3= 3.53074e-04 C2p-1.26967e-03 

Gq4=-2, 028326-05 C22=-3. 46921e-04 C4q=-8. 12941e-05 



S 6 



a = 5.05342e+00 b =-8.31188e+O0 t =-2. 24737e+01 



^02' 
^03' 



0. 



^20= 



-5. 59866e-04 Cgi-l. 17474e-03 



CQ4-1.39401e-04 Cg 

*i--5I!0JiJfffi (Altffi) R2Xt;5IM]ffigLR3 • RltffiR4 • 

1-5iOj®5fE (Mtt®) R7^fl^^L■rv^5o RHi^^^ 

RIO fi«:*^^^®T?fe!9. CCD ^com^^ (S« 
[0 0 6 7] 7Sib\ 2o(Da^fffil4v^•f*^tlHle*rfi;cc> 

to 0 6 8] mc:^mmmicidi-fi,f^&iifmim.m-r 

*tLfcft, 3fe^^^l 0<OAltffiR2»CAitL, ER3,R4 
■eSWSHfc^. SR4ja€^T?-B.S$»t. 3i:v>-c?BR5.R 

6 -e»:*icKitLr^T#> waBR7A^e.WttiU. 

iEfi3Sr;<M.Tfti!ili^lfeffiR10 ±icnf$^i-i,, ^»t/t 
[0 0 6 9] 3t^^i^l OicAlt-r5S 



-2.09750e-04 Cjg-l. 35370e-04 

[0 0 7 0] r©SI;i3t^^iF-l Oi±, AWItSJCJ;^ 

[00 7 1] 2t:*Jfit«Jlc*3V^-C(i, jS^feft:-^<D7* 
-*'>vrtt3fei^3R^flcSrii«Kf^®aifftffiR10 (t*fL 

3t^^^=- 1 0 irAltf 5S2iliico^[Ri irJt^^S 1 0 d»f> 

3t¥^^ft:«rJWW1-5£ip«ro;^l^ (Z tt;^i^) 

[0 0 7 2] *3lli«S|©*i^*«)«lR||0^|g4 

[0073] *3llfi«^©S*«:«rSi?^-f 5. 

[00 74] A«t®*S3t¥^^- 1 0 <D» 1 BR2ja»JcSb 

(^SWBRSIciRjBcf^ffi Sr-^X-TV ^ 5 ;i t *S3t^^(^/hM 
4i>-e, iK»)RiSrfflfc$6^i3ti^d5:*:t^<ia:!6se)*v^rtJc 
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[ 0 0 7 5 ] a 3 (c^i- J: 3 1 RltffiR3«rS 

a'b>0 
0.9 < t/l 0 I <1.5 
0.9 <|a|/d <2,0 
0.9 <|b|/d <2.0 

[0 0 7 8] ^ff^(l) J^. ^-:^mm^(0\km^M^ 

to 0 7 9] ^W^(2) >ft:^C0:i;^j()5» 1 ^ItffiRS 

(2) • rm^^ti6tmm%±\c-ij<Dmj^f)m 

[0 0 8 01 *fr^(3) t>l^«"r?. ±m • TK«rtt-fix 

^ <h ^ 1 m®R3 tm^t (D^fi^m 1 SM®R3;6> r 

(omoA^me' ^-r^iD^mti^t <^^£^iti!f)^\t 

[00 8 11 ^<t^(4) Jt3t^^<D^M^btl|XMffijE^ 
^tc«^3t^<D«:;dS !9 J: o r dS:feS{bf ^ <^ 

[0 0 8 21 si±^^^mmm-ch^miR^mRZ(Dm 
[0 0 8 31 *ll^g0a(cjov^T^^. ^^m^i o(da^ 

v^^o ***«?llT*flAM®R24'$4^^)ti^{covN-C=»v 

«tTV^5o X. ltffiSR7ttfiBDtr«^LT*5 9. m 
IC J: 0 7 ;^ dSg < * !? -r -5 <^^Kih LT 
V^So tLAltffiR2^i£b®(cf 
C(Dffi'Ci|X^"r-5<7)'T?. ^-SttBR3;65:^t<;i2>(D«r 

[0 0 8 41 ^it. ktmm7(Oj^^\t. Z(Dm^(D^^ 

mil. ao /j:fo«*fe*^S:fflv>fc»g-lcWL. 



[0 0 7 6] ;ltl^-ov^r!^^§^f 6o 

[ 0 0 7 7 ] 1 Rktmft3(D-<-:^^V^^m'ra, b, t 

(1) 
(2) 
(3) 
(4) 

CCD (0:^y-y^ju^-t^^mtiiC^^^y^i!>^h^tz 
K^mm^tti:^. CCD --cDAIt:ftti:^S3l6®lcfc> 

[0 0 8 5] ^ *^^g0g^c^5v^r^^^lt®^5^$^^ 

® ^ 1 o LTV ^/c^ V^S-Cfe S Lr AWItffi 

i-^^t x4^Mmj:&um(Dm±^&m^'^^^ t t^x 

[0 0 8 6] :^mmm\c\tmc^:kr\cm^^^t^h^o 
[0 0 8 7] H 2 8 {z^i-%M(D^^mx\t. Aktmt 
^mm<DRkimytm9Tt}i:^\.xm^^tK 't(Dm(DR 

tj:< th3^(DR^m^-mm^'t^^x. ^m^m 

[0 0 8 8] *sl^£fi?y(c*5v^Tn. m^%mmwi 

x\ xmt/tmtmmsx^fi^ti^rmmLxv^^, :i 
(D J: 5 \c:^mmmx\'t'^^(DWLseyt^m^it-<xA^m 

[0 0 8 9] $e>}c. *3llfiey^c*3v^rn3t¥^rt«lS"c 

^rtSfp-cotfre)efifc^fevN^oT«ffi(raE**r^ (x 
[0 0 9 0] ^^^^mfS.'r^^RMm\t. Am^-r^ 

zti{cxoxx^^m^mai:tb:it7!>^x^^ ts^- 
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[00 9 11 $ f>Jc«-R#tffi©}|^*ttiiE3g-t-srooffi 
(yz ®. xzffi) rtf a^i|^*ss^i2)B-efc5. rtii± 

[0 0 9 21 *JiJfetaj-ettiK!5RlSrA#tSR2<OB: 



[00931 ur. =&S«iaSSr|ft 

1^ * $ * icS^li $ -Br 5 C t iJS-C 1 5. 

[0 0 9 4] [*l£0i|2] ®5\t:^^m(OmMm2(D^ 

[0 0 9 5] 
1^3] 



TiiW^m 31.7 
SiS^a^ 24 8 

m& 2.0 

itfmo-^^ X<XXY XZ)= 9.0x 2S.3X 15.2 
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0. 00 
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0.00 


1.82 
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1.82 
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7. 49 


1. 58310 


30. 20 
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0, 00 


9. 30 


18. 49 


9. 86 


1.58310 


30. 20 
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-5.93 


1.43 


3. 23 


9. 30 


1.58310 


30.20 


Sttffl 
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-10. 65 


9.44 


-12. 55 


8. 90 


1.58310 


30.20 


mm 


6 


-11.50 


0.58 


-22. 91 


9.39 


1.58310 


30.20 
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-18.82 


6.46 


-25.63 


8. 02 


1.58310 


30.20 


SIfB 
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-18.82 


-1.56 


-0. 01 


3.68 


1 




mm 
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-18.82 


-5. 24 


-0. 01 


0.00 


1 







[0 0 9 6] 



R 1 9 c» 

R2m -7. 648 

R8ffi 10.757 

R 9 9 «> 
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R 3 a a =-L09716e+01 b =-1. 25390e+Ol t = 2. i5145e+01 

Co2= 0- ^20= 0. 

Cq3= 6.87152e-05 C2p-L21962e-04 

Cq4» 3.59209e-05 €32° 1.02173e-04 640° 4.95588e-05 

R4S a =-2.34468e+O0 b = 4.88786ei<}0 t =-3.56094e^l 

Cq2= 0. C2Q= 0. 

CQg=-4. 48049e-03 Cg p-7. 45433e-03 

Cq4= 1.81003e-03 €22= 2.09229e-03 C4Q-8. 280Z4e-04 

a --6. 119856^00 b - 1.79396e+01 t --2. 170336+01 

Cq2- 0. C20- 0. 

CQ3=-3.23467e-04 Cgp-l. 079858-03 

CQ4=-3.70249e-05 €22=-!. 74689e-04 C4q='1. 21908e-04 

K6®a = co b=oo t = 0. 

Cq2= 0. C2Q= 0. 

Co3= 1. 10097e-03 C2i=-3.73963e-04 

Co4=-1.59596e-04 C22-3. 22152e-04 C4Q-1. 74291e-04 

R7a a =-2. 11332e+01 b =-1.313 15e+03 t « 1.703356+00 

Cq2= 0. C2Q= 0. 

Cq3= 8.291458-05 C2i=-1. 11374eH)3 

Co4=-2.50522e-05 C22=-5. 283306-05 C4o=-2.91711e-05 

mm^m (Atts) R2st;[m®^R3 • dh®«R4 • mmm [ o i o o i ^i^mmmxn., it^m^ i o (c:A#ti-^s 

^^i^l 0(^ife«c{B!|{c:gattLfcjK!9. R9Ji^)^)^^®-C ipttfl«® (YZ¥®) iC«oTV^-5o 

fct). CCD ^(^««ig^<omffi;6SfiBi--5p 5iiSi^ [0 1 0 U *^^fe«altc^oV^rfl. immm^-^<oyit 

[0 0 9 7] /.^*d\ 2'o<Dmmmt\^^rtih\B]mM^<D ^m^^^:itxnoo t<\:i:^mmm\ci6\,^x}t. ^ 
^mxh^. ^-<x<Dm^mmzW'^(D^\cMLxn^ ^m^io\c^.M^^mmm<o:^\^tt>t^^ i o;a^feit 



%m^m\^fl1t^. 1 0 cDAltffiR2I^Alt b^t d5"C§ -So 

SRS-CSIt^^X/t^. ffiR3<bR40M-C-^^^L. [0 10 2] ^^h. *llifi«<^)fc^*<DS|flX^|gS:0 6 

^>:^/^•T?ffiR4.R5.R6,R7 -e»C>5r ICS^LTfrt . :WaiER8 iC:^1-o 

ja^bitUL. a<*^ife®R9±jcsj©»-r 60 [0103] :^mmm(o^^^mm'r^. i^mMm\m 
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[0 10 41 ^•rofl6(c*|llfiC!9T?Hi3t^^^l OOAUl 
l^ffi»i^:t.l-3fe^llT■©>^■fiJ^-ia@^?l^r^^5fc*x * 

[0 10 51 *Slli««lttllii^Uiit'<TS!Ii«i3fei»o 

*¥*iaft 20.0 
Sfi^BPI 26. 0 
tSOS 2.5 



[0106] immm aim? s4:*:^??ositfe^j 3 <D3t 

COS. SilBA52.0S©a»3t^*-p&«. 0714* 

•To 

(0 10 71 
(^51 



Jt^Ji^OlJ'-fXaxY XZ)= 12.0x32.7x 12.9 
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64. 15 
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-15.41 
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64. 15 
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11. S6 


-18.56 


9.00 


1. 51633 


64. 15 


Steffi 
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-22.96 


3.06 


-40.55 


5. 80 


1. 51633 


64. 15 


RUM 
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-28.76 


3.11 


-89.47 


1.00 
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10 


-29.76 


3. 12 


-89.47 


0. 00 
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m 



[0 10 8] 



R 1 ffi CO 

R2m 9.799 

R9ffl -17.732 

RIO 9 CO 
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R 3 S a »-l.OO0QDe+O2 b 



Cq2= 0. 



^20- 



-8.74864e+00 
0. 



CQ3=-6.48391e-04 C2i=-1.07411e-03 



Cq4= 7.881986-05 



^22' 



2.689776-04 



t » 1.880376+01 



C40= 3.643516-05 



» 4 ffl a =-1.363886+01 b =-7. 75615e+«l t = 5.21719e+€l 



S 5 



^20= ^• 



Cq3= 2.95862e-05 C2i=-3.33476e-03 

Co4= 5. 14020e-04 C22=-2. 71521e-04 C4q=-3. 72473e-04 



a =-1.276176+01 b =-2.39346e+01 t = 4.41911e+01 



Cq2= 0. 



Co3= 1.055436-04 C2i=-1.60047e-04 

Cq4- 5.778046-08 C22-4. 74244e-05 C4Q-4. 86554e-06 



fi 6 ffl a =-9.222556+00 b =-4.681836+01 t = 6.55811e+01 



0. 



C20- 0. 



Co3=-2. 85339e-07 Cg p-3. 51430e-06 
C(j4=-8.24508e-07 C22=-3. 64252e-06 €43= 2.73565e-06 



B 7 ® a -1.441576+01 b =-2.523316+01 t » 3. 360306+01 



Cq3= 4.538396-07 



^04'' 



"^20= 



1.600606-07 C« 



0. 

1.492526-08 
-3.37563e-07 €40= 1.77901e-07 



B 8 H a = 6.888856+02 b ■■ 

Cq2= 0. Cgo' 

Cq3=-6. 585806-06 C2V 

CQ4=-1.39036e-05 C22' 

-5o nn^^m^io(omi^m\cmm\^itm (Ait 

m) . m\t^n^^^mxh ^ . ccd ^<Dm^m^o:>m 

[0 10 9] ?S*5, 2ooJaiFrB^iv^T^^^>IHlte^^j:o 

[01101 m^:^mmm<DmmiiF^i^mir^, mvf 

SJA^flif^. ffiR3i:R4<Dffi-C-J.jeifeL, JSfcV^-CER 
4, R5. R6, R7. mx^^ LXfx^. ltttlffiR9;^>5j« 

at. SJ!*3B«fflR10 ±jcsiiS«r6o 



L26527e+04 t =-8. 69057e+01 
0. 

-1.969136-05 

6.010166-06 C40-1. 210016-05 

[0 111] r(7)^ic3fe^^^^i o\t. xm^m^^^ 
^ox. mm(D%'^^m^^^^±v^t\.x^<om9x:h 

[0 112] ^jc^jfepyr^Jt. 3t^^i^i otcAft-T'SS 

v>>5o Atlilt^^tp-r-<T<OSiSIWW:IKffi (YZ¥ 
[0 113] roJ:5l-«fifei-5*"C. %^%<0^^y^ 

\^(onmi\:^m^x^^o 

[0114] mmm 4 ] m 9 \t:$:mmmmm4<D^ 
^i^<DYzm\^x(DWimmxh^o ^mmm\t7i^¥mne 
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[0 115] 

*^Hft 31.7 

mm^®n 248 

2.0 

^^JkOD-^ X(ix\ XZ)= 8,4x 24 5x 12.3 
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R 1 ffl 00 

m -13.016 
R7ffl -4355 

[0 116] R8B 00 j^gj 



-16- 



R 3 H a =-L 11462e+01 b =-1. 167lle+01 t = 2.85172e+01 

Cg2= 0. C2Q= 0. 

Cg3=-3.97235e-05 Cgp 4.30551e-04 

Cq4° 4.269476-05 622° 1.68530e-04 C^q^ 8.54092e-05 

B4S a = 3.43416e+00 b =-2.32U7eiOO t =3.90060e+02 

Cq2= 0. C2o= 0. 

Cq3=-2. 26822e-03 Cg 4. 62823e-03 

Cq4= 9.93668e-04 C22=-8.22145e-04 C^q^ 9.87903e-04 

B5S a =-L 899496^01 b =-L16993ef01 t = 2.64906ef01 
Cq2" 0. C20" 0. 

Cq3= 4. 15152e-04 Cgp 2.651 97e-04 
Cq4= 1.20436e-05 C22=-4. 92467e-05 €43^-2. 64871e-05 

R 6 S a =2. 61019ef 01 b = 2. 31498e+02 t - 2. 24466e+00 
Cq2= 0- C2Q= 0. 

€53= 2.27686e-03 C^i^ 2.95018^)3 
CQ4-4.85715e-04 022-9.911096-04 C4Q-6. 398216-04 

R5 • R^mR6(Dm<:>(DRi^imRx)^iE(Dmirt)^^^^a [0122] ^(Dm^xiy. ^^w^±»m ij\^-^(Dn 

^ . CCD ^com^^6ois«ffi;d5ffis-r^o 5 [0123] [^^^j 5 ] n 1 1 \t:^wmmmm 5 (d 

^^^(ommi^xh^o ^^^mzmcDWimmRv^'tommmxh^o in 1 2^1 
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m^fiit^^. 3^^^^i ooAtt®R2i;:AitL. ®R3-c ^^Tv^^o ^"f. m im(Diamp^x(D^/i^hn^Y m 
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R 4ffi a = 3. 82478e+01 h = 7. 66525o+00 t =-3. 372246+01 

Cq2= 0. C2Q= 0. 

Co3- 7.79171e-04 C2i= 5.74381e-04 

Cq4=-1. 10731e-04 C22=-3. 68495e-04 C4g=-2. 03734e-04 

R 5ffi a = 4.33006eH)0 b =-1. 13123e+01 t = 4.85692e+01 

Co2= 0. C2o= 0. 

Cq3= 1. 37457e-03 Q^y= 1. 56506e-02 

Cq4=-4. 94422e-04 Cgz^'S. 75514e-04 043= 5, 75B94e-04 

R6S a »7.06rai&f00 b ^-2.864276+01 t - 2.35496e+01 

^02- 0- C20- 0. 

Cq3= 2.20424e-04 (^y^ 1.90803e-03 

CQ4=-2.46384e-05 C22=-2. 20910e-06 043= 6. 56653e-05 

R 7ffi a ' 00 b =00 t = 0. 

Cq2= 0. C2Q= 0. 

Co3=-l. 25739e-03 €21= 2.00682e-03 

C04- 6. 21721e-05 022--^!- 62119e-04 C4Q- 2. 82891e-05 



a =-4.42534e+01 b = 1.08452ef01 t = 2.48660e+00 



Cq3=-5. 93354e-04 
Cq4=-2. 5204le-05 C22=- 

mii^. ion I ocoq£®sit® t «»<^*ffiSM[S 
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•To 

[0 13 3] :^m&m<Dm^s 3t**^^l 0(DAltffiR2 
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So 
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(c^ursa/irffi (XY^ffi) f^-CSItffiR3£A^<0Siptt 
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[0 13 5] V>*4-e<D^JfiWtC:fel>TttAltSJPtt. 

^mmmm^'^t^i^^x<Dmmmf)^h^^m mm) 

[0 13 61 *|llfi0!|{C4^VNrt^. AltS2Ptt (z tt) 
ll^®ft$ii:TV^^. fiP^.:*:g|Jfe««I-Cf±)t^^^l Off' 

[0 13 7] *lllS0^l^ciBv^r^t5fe^^^[^o^^(^s 

26.0 

Sti^BA 20. 0 

mm: 2.0 

jt^3S©1^^XaxY xz)= ll.4x32.5x 14.2 
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[0138] ^ e>icAMSi»$i • MfflSJStt^ t>tc. % 

[0139] [^Jfi«?!|6] 01 4{***W(OSIJS«?!l6(Z) 

7t^^<OYZ®rt(7)»r®IljT'fo-5o *^:^09(l7k¥®:ft5 
2.oa. SB:iB^40.og<?Daj^)t^^-cfc5o 01 4t^ 

SJCiSffiSrKit r3t^^iF-S:«^ LytHJSW-CfeSo 

[0 14 0] :^mmi<omi&y'-^ym(ot^^xh 

[0 14 1] 
[^11] 



R2® a =-L27078e+01 b =-1.61563a401 t = 3.436786+01 

Co2= 0- ^20= 0. 

Cq3=-9. l914(te-05 Cgp 1.68009e-04 

Cq4= 1.320766-05 €22= 4.77l70e-O5 C^q" 9.84328e-05 

8 3 ffl a =-8.00318e+00 b = 1.94833e+01 t =-6. 57313e+01 

Cq2= 0. C2Q= 0. 

Cq3=-9. 878758-04 Cgp 2.02373eH)3 

Co4= 1.55491e-Q4 C22' 7.57581e-05 €40= 3.56041e-03 

B4B a =-1.280166+01 b =-1.17328e+02 t =-4.11271e+01 

Cq2- 0. €20" 0. 

Cq3= 6.048876-04 C2i=-3.51858e-04 

Cq4= 1.692126-04 632= 2.77107eH)5 C4q=-2. 25094e-05 

R 5 ® a = 1. 260676+01 b = 2. 82424e+02 t = 4. 14909e-01 

Cq2= 0. C2Q= 0. 

Cq3= 3.02802e-05 €21= 2.82991e-04 

Cq4- 2.963066-05 C22=-6. 808146-05 C4Q-L 082B3e-04 

't^x(Dmmmmm (yz^®) {cs^oTv^5o (Di<im(r)mm(D^^^m<:ftMc^ ^Rum^-mm 

Tm/iffi-c*>-5o [0148] immm 7 ] m i e fi;*:|gKcoiiifew 7 (d 

[0 14 4] m^^mmm<om^i^mi:^mi'^o %^n^(o\m^<r>mmmxh^. **ifi«iii*¥HA5 

wmL. :g*ije^®R6_bt;::^^s^'r5o [0 14 9] ^mmm(om^v'-^\t».(Dt:is^xh 

[0 14 5] mw^mit^^tm^ztomx^rm^ 
mmmm±\cwxmA^m»rr^o mm\tmRm (o 1 5 oj 

[0 14 6] ^(om^^^m^f-eons 't<D^x(Dm^ 
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R4H a =-2. 16731e+01 b =-L68559e+01 t = 2.45932e+01 

Co2= 0. C2o= 0. 

Cq3=-6, 14092e-05 €21= B.033Z5e-05 

Cq4=-3. 451696-06 €22=* 3.74779e-05 C4q=-9. 725658-06 



B 5 ffl a ="4.96405e^■00 b = 8.31430e+00 t =-4. 21818e+01 

Cq2= 0. C2o= 0. 

Cq3=-2. 111608-04 Cgp 6.811278-04 

Co4= 4.719786-06 €22= 1.98254e-04 C4Q=-5.40751e-04 



S 6 g a -1.272948+01 b - 2.115548+02 t =-2.403178^01 

^02- ^20- 0- 

Cq3= 6.89343e-05 Cgp 5.46114e-05 

CQ4=-6.72350e-06 C22='1.46912e-05 C4o=-2. 50225e-05 



H 7 H a = 3.73721e+00 b — 3.91247e+00 t =-2.95187e+01 
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Cq4-7. 698608-05 

ii 1 6 6 0 }t\^mcmwi(DAmRinm^m^ l-tz^ 

^(D^u^y^ (yt^m^) -efc^o 7 1. 7 2fi^^a 

\^y:<7 i<Dm{^m{cmm\^itm (Ait®) . rig « 

mwi^^mxhv. CCD m(DWi^m^(Dm^mmm^ 
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^M^MM^fhfcm. ti2iWyX7 1<OSJt®R2,R3 "Cffl 
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[0 1 5 7] ^BSItS^Srffiffl'f Si:^(Dffi-^f+ 
*^ife0!|-Cii2O(??CU>X7 1.72 ^^^^^ 
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E3H a =-1.25474Gf01 b =-1.33487e+01 t = 2.51430e+Ol 

CQ3»-2.62139e-04 C^p 4.&2298e-04 
CQ4«-8.34221e-0B 622" 4.34287e-05 C^q^ 6.55966e-^6 



K 4 B a =-1.99702e+00 b = 2. 11270e+O0 t =-6. 34728e+01 

Cq2= 0. C2Q= 0. 

Co3=-1.47470e-03 Cgp 4.94307e-O3 

C(j4« 1.811316-04 C22=-1.92667e-04 €4^= 1.31369e-04 
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[0 16 51 ife*3feiB(iffiR4iSfi&-C4»WS$«L.. 



5.903526-06 C40- 1.547076-05 

j^. ®R5]fiigr-^F«1^^i-So 

[0 16 6] Ofi. AWItSiCiS 

^^-rs u^x^^:y b t i.xmmvx\^^^o 
[0167] :^mmm(D^^m(Dm^mm^m 1 9 tc^ 

•To 

[0 16 8] :$imm&\x\tA^mxh^mR2^mm<Dm 
mxhhmR7h^m<Dmmmmt Lxm±^mc^\^^x 

[0169] [^Jfi«?il9] 02OH*|ll§g<O|afi«9(D 

3.4^ . Sii:ii|^|49.6" (DWtS^^^^Xh^^ m2o\c 
li:3fcKt>ia^Urv>5o yt^7lk(Om^y'-^}tl^(Dt:i^ 

^xh^o 

[0 17 0] 
[^1 7] 



-25- 



31.7 
24 8 
2.0 



i Yi Zi ei 

1 0.00 0.00 0.00 

2 0.00 1.50 0.00 

3 0.00 12.50 22.51 

4 -6.97 5.53 4.56 

5 -12.43 13.07 -15.90 

6 -13. 11 3.59 -25.90 

7 -21.39 9.20 -27.95 

8 -21.39 1,18 -0.01 

9 -2L38 -1.84 -0.01 

R 1 S °° 

R2S g.OQO 
R 8 11.420 

R 9 a «> 

[0 17 11 



L8x 28. 5x 15.6 



1/1 




ij Hi 




1.50 


1 






11.00 


1.58310 


30. 20 




9.86 


1.58310 


30.20 




9.30 


1.58310 


30.20 




9. 50 


1. 58310 


30. 20 




10. 00 


1.58310 


30.20 




8. 02 


1. 58310 


30.20 




3. 02 


1 






0.00 


1 




ma 



liM 8] 



-26- 



R 3 H a --1.42089e+01 b =-1.27971e+01 t = 2.34670e+Ol 

CQ3=-1.21650e-04 Cgp 1.77751e-04 

Cq4» 1.02473e-04 €22= O.OOOOOeiOO C^q° 1. 17019e-04 

» 4 B a =-2. 738966+00 b = 5.70605e+O0 t =-4.722496+01 

Cq2= 0. C2o= 0. 

Cq3=-5. 270696-03 Cg 70267e-02 

Cq4= 1.016396-03 C22= 3.49290e-03 C4Q=-2.36127e-03 

R5B a --7. 0014964-00 b - 2.25899e+01 t -2.54205e+01 

Cq2" 0. C20- 0. 

Co3=-5.00133e-04 C2p-1.36126e-03 

C04= 9.376766-06 622= 6.68911e-05 C4Q-7. 68163e-05 

S6®a = oo b = oo t-Q. 

Cq2= 0. C2o= 0. 

Cos- 2.966316-04 Cgi^-fl. 13393e-04 

CQ4=-3.54650e-0S €22- 1.83483e-04 C4Q-8. 42594e-05 

S7@ a - 3.210106+01 b =-1.20905e4Ol t ° 5.43506e+00 
Cq2= 0. C2o= 0- 

Cq3=-4. 10032e-04 €3 p-1. 363108-03 
Cq4= 5.260926-05 €22= 3.62455e-04 €40= 3. 18477e-05 
0 2 0 tfJ, 10 JlffilS:0*BKItffiS:*1-53t^^^"C [0174] :*:^JSW<^3t^5RO«iRII0Sria 2 1 (c^ 
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5o 5\tm^^^^(Dmm^xh6o x<>x. mm<D^^\^m^^-r^±i^tLxiE(K>m^:h 

[0 17 21 /i:*3, 2-D<Dmmmm^'rtihmmM^(D ^:^r^\^:y:^=^=^v vt\^xm^\.x\^^^ 

«si?*>!5. r-<TositB«YZ¥B<o^t->ttLT»» [0 17 71 *5llfe«ll^ci3v^rw:. mmm^^(Dyi^ 

[0 17 31 m^^'m&m\^ii^\^^m^v^m^mm^ ^K^^^r^tt^trPo ^<lc:$:|l^fe^?»|{c^5v^r^i:. % 

So ^tt:d>bc03femu^. (Alt®) RllcJ;l9Alt 1 0 tcAlti-6^»ttO*r&)^3t;^^^ 1 0;ii-e>lt 

3tS:«ra«*ttfc«. 3t*^^10(^Ait®R2tcAlt mir^Wmoy:^m±W^X^^1t}b. %^J^±t^^kt 

ffiR3-esit$nfc^-J.J!S^u. »:vN-e®R4,R5.R mi-^mmm<D:^\^ (z#:&fR]) {c^Ffir{;i^^ib^i^:S^ 

6,R7 -e0c>5r(cSltL-C^Tt. ltm®R8/0^p>ttW U i: "C. «e«<D u:xX^i: |^«(cp':*~;& v':/^aif^S:tT 5 

*IJI$^RffiR9±tcSJiS«+5o *flc*i»J*ffiR3^ BR4 ^ (?5 r ^ dS"C# 

mx^mt^mu mm^nmmj&mxtpmmwi'r^. [o 1 7 si :^mmmx\itASimxh^mR2^mm(oih 
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R 3 ® a =-h62082e+01 b =-L49848e+01 t = 2.55389e+01 

Co2= 0, C2o= 0. 

Cq3= 4.68179e-04 C2p-2.57239e-04 

Cq4» 1. 15267e-04 €32= 9- lB989e-05 C^q^^-B. 20857e-05 

84 B a =-6.O44OleH)0 b = 9. 16117e+O0 t =-4.83700e+01 

Cq2= 0. C2Q= 0. 

Cq3= 2.51S81e-04 C2i=-2.34078e-03 

Cq4= 2.219316-04 022=-^. 14Z66e-05 C4q=-2. 26683e-03 

B 5 B a =-1.88694e+01 b = 2.70209e+Ol t =-7. 326i3e+01 

Cq2- 0. Cgo" 0. 

Cq3= 1.41397e-03 C2p-3,28610e-03 

Cq4= 1.24323e-04 032= 2.04931e-04 C4q=-5. 89334e-05 

R6®a = oo b = op t = 0. 

Cq2= 0. €20= 0. 

Co3= 1.84391e-04 C2i=-3.75729e-03 

CQ4-3.27025e-05 C22*-9. 89759e-05 C4Q-1. 40884e-04 

R 7 S a = 1.73176e^l b =-7. 42208e+00 t ^=-2. 00865e4O0 

Co2= 0. C2o= 0. 

Cq3= 1.404616-04 C2i=-1.05651e-03 

CQ4=-4.75156e-05 C22=-4. 70293e-05 C4q=-4. 21348e-05 

h^:^y:^^(Dmmt^X*m^LX\^^^. ^^^^1 0(D 10 18 4] ;*:^«l«f!|(7>3t^*<^S|iRII0«rl^ 2 3 (c^ 

sifbfflSfB (TvitB) R2Rxfmmm^3 • r^wm - km [0185] >^mmmvn. ^^m^F i o Aiti-^s 
ffiR5 • KittSR6 • mmm^7<D^-:^(D^^mRxfi^(Dm9T m^(D:ij\^ t :ifit-ibkim^^&mm(D:^\^\t^X'^^ 

tft^m^Fi o(omf^m{mmi.fz.m (AMm) . fm^ (yz^b) (c^otv^s, 

mmmvmxh^. ccd m<Dm^mi-<owtimiimm-t [o i s e] z<Dm\^^^m^i ori. Aaftsi-J:^ 

10 18 2] /^ib\ 2<:>(Dmmmt\^^rtih\3\mMw<D <toT. mm(Dit^\tmi:^i^^±»tLxiE(Dmm:h 

msxhr). i'-<X(Dmiimmz^m(D^\::ssi\^xMW ^^-rs \^y:^:3,->y h t tr«6BL-cv^5o 
tmxh^o [0 18 7] *^ffi^?lJ^c^ov^r^i. 75:mm^t^^<oy :t 

[0 18 3] 9:{c*^M0ij(cio(t^^«^f^ffl^iftp^i- -:^i^>y\tyt^^±w^mmm'^<Dm^mmzM\^x 

3tfiSra«!l$ttfc«. 3tf:^^l 0<7)AWBR2lcAlt ^m^l 0\z,Xt^^Wmi(Ol^^t%^^ 1 Ot^hki 

u BR3"CRit^tL;fcm--a*s^L. ^>c^^-cBR4,R5.R m^^mmn(D:^\P\\t.w^xh^it^. ft^Wi±^^^ 
6,R7 -csc-^icsitLrff^. MttiBR8;d^e>itUL. m a-rss2ptt<o*iB) (z $ft;&fR]) (c5p^t^cgp»)^-^sc 

«IJe«BR9±tcSJie«-t-'5o <fe«i:5ti»«BR3^ffiR4t<Z) ^"T?. ?e5fe<0l/':/X*^:|^«|{C7;<~*i/>'^l()f^SrtT 
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[0 19 5] wC0(l6*IB?g{citi(f. 

(2-1) iK*)*S3fe^*^®«H»Uc*)S«U<«:AJ»t 

«cS-frx 3fe*5^®J!£^l{l:lJ:J;5»iRltffiR3«»©=S-ffi 

(2-2) t^lSltffiSrRSltffi>4»6;?^fcl.*MtroiK 
Ol''^ (iKKItffilc^-rSAlttttefi) 

(2-3) :^mm<Dmmm'izm^x}t. tit^m^ox 
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(2-4) #tWS<^^^^(4. r<Offl'vcott^1.± 

Av\ r^ttt. CCD f£}f<r>m^m^^^\'^±m-^\ai. 
CCD <0*9-7w-/u^'-i:-&(0a^Bifc^-\ry7'/!iSfe 

ifcldJtWcB&Wt/i!?. CCD -^(©Alt:^W:±S5feffi 
»j:tofc.o-CIII&-)£t/i5*»e>T*>S. 
(2-5) *^9^<D|liSWc*3V^-C(±SltB 
©%if*SM#DiSr 1 ofcJt^-rSffi-efc.SWlc^LrA 

( 2 - 6 ) El 2 8 {C^f t*3l5©*^5S-ee. Alt« t 

mm'omifzmmt 2 9c7c^sic*fr5iRiiiiE®« 

(2-7) *;^pJo^^s^(c*3^^-c^4. li^t^tmtm 
3t¥^^cit'<•c3t^^^©A*^B^cig^^®lt•e*>!r ©jt 
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(2-8) *%?Sw3IJiS«(-fcV^-Ci43t^^ 
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(2-10) $ ?>»i#sWBw5i5*^iiii:s-rsno(D 

ffi(yz B. xzB) rtT?*J^ii^/8SS*5B-C*>«. itl 
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Jf$;t5fc«>-x?S)a;JS. ^5 e>{;iCOSItBSr#St»!teB 

(2-11) F*9Sp*S:!y7;^^w3W«fC 
3'E«$i^fc3t¥^iF■C)gfi^■f r i (c J; t) K^S! 
d5pl«6i:/it). l:Mtt-^ffi=';^ - 

(2-12) imi^X\m 0 Sr3t^^^OAltB<OiI 
fitr«cSE1tfCv>5^L.< ttAlttt*s*^3l^©!R)*fflaJ: 

D^x:T»l<DHItBi;'9ife»ffi!U-fc.5„ ?^*<oa]^3t 

ti»tt:ffiUcttK-f5A*tB*-C©WHi!iS:*:#v>«ff, A 

^m<r>%m^^'mmfi<r>m.-)z.\z.^^x^^ < >So-cl 
\±xim^=miik=f-(nmw-% (*^3R<o3fc*A*t«) ic 

J^ite^^O^ll^kSrai ;t-C V ^ 5. 
(2-13) *^^lJ:Alt-r5S*<*®;^lSli:l*W-r 

(2-14) SWjfe^^rol^mtL-C. #Bcoei!«r 

[0 19 61 BP*>. 2(!:B?^(cJ;ix«AMSSi*fi<OlR]#t 
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t^fTH] ¥^1 l¥ (1 9 9 9) 1 2^24B 



#IB¥8— 2 9 2 3 7 1 
(^IHBl ¥^68^ (1 9 9 6) ll^SH 
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mttiB] 1^6M 110 

-C^ltffiBJ: '9MMg-&-C^^B±(Cife>ftw|feg:?g^-r5 



A =(a+b) • (y^*cos^t+x^) 

B =2a'b-cos t[l+{(b-a) 'y -sin t/(2a'b)}+ [l+{(b-a) 
•ysin t/(a'b)}-{yV(a'b)}-{4a'b'C0sV(a+b)^sin 
2t}xV(4a2b2cos2t) ] 
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5S!^$ft!)S3p^T^?B.o|l:^|p)^[BJV^■CV^5C i: «r!Rfjat 

t mWit ■5f§^^ 1 ~ 8 ov >-f 1 

[^^g 1 2 ] fifrE3t^^^^*fflffig-f-5 ftffi J; •) 
[^^g 1 3 ] m^xmtMmm\mmtj^^Lx 

I ^ 5 r t Sr^ffi: t -r •& ^*«i:ii_2 <ov ^-f 1 JStc 
Sr^gt^rf'Sfij^ g 1-^12 m^-rtii)^ 1 «t^lS«(DS 

■f ixTl^ 1 «{clE«©SitS!ro3t^^. 

w t ^#mj:f-5fg^ gl-2 0 g»v^Tn 

< t 3 mmnbifi 1 o(osFffi±»cttg a.o^v^ 



t?Stmi^»lfeSr^)£ffi±»;:iH|/h Ur^^-f 5 i t Sri* 

m^g2 6i W!f&m 1 roftBwRitB-isiHietsnB 
-e««$nTv>5 r t sss^js 2_5 ©sita 

[M^g2 7] HtrlB» 1 0*B0Slt®<^J^t^t4> 
^KMB<On-*/vM^^x y z ^SItB»'< 
-;^B03g«%*-f-«SftS:a,b.t tLX, 

A = (a+b) • (y^ ■ cos^t+x^) 

B =2a-b-cos t[l+{(b-a) -ysin t/(2a-b))+ [l+{(b-a) 
•y • sin t/ (a- b) ) - {y*/(a' b) } - {4a' b • cos V (a+b) *sin 

^t}x^/(4aVcos=*t) ] */^] 

z =A/B-K:o2y^+C2ox^+<;o3y^+<;2ix^y+<;o4y^+C22x'^y^<4o 

®RltB<oSJfl#lc*ff 5B©ffitSre. SWld^&o 
-CSJofcffiiia«t)®+-ij>i:KSItB©EK«rd ft^ 

a-b >0 

0.9 < t/l e I <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

[gg^^2 81 «rlHSIt^ro5t^^(75Alte;55ffiIIH3t 

fg»g2 3 (DRim<D^^7^. 

im^m2 9] flfrfe^t^^^^ttASt-rsswtttw 

fc-fSt»:»3 g2 3~2 8 <PV>-fna> 1 3SJ;i|B«<0KitS 

[f»»353 01 Bfriajt^^^-ttAit-rssjptttitm 

^: j: -r 5fS^j g 2 3 ~ 2 8 m^-ftlt^ 1 gt^lKit 
[»^JS3 U S(liBit^^T-(±. Alt-t-5Sii#tlt 
^^ 2 3-^2 8 m>-fn>i> 1 ^lciE«©Slta©3t^ 

Jc®«f 3t^* UTV ^ S r t S:«f» t -r 2 
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3~3 i m^-fiii)^ 1 3SCgB«ORItS!®3t^a5, 

[81^^3 51 mm^^m^ o ^^'^s < 1 1> 3 

;ii^#Sti:-t-5M*3S3_6(DSItl!cD3t^^, . 
A =(a+b)-(y2-cos2t+x2) 

B =2a-b'cos t[l+{(b-a) -ysin t/(2a-b))+ Cl+{(b-a) 
•ysin t/(a-b)}-{yV(a b))-{4a'b'cos*t+(a+b)*sin 

z =A/B4Co2y^-K:2ox*^o3y^^2i«^y*€o4y'*^2xV+<^4o 
TS!lofci^|E«!)©4''L^^:»SStffi«>EatS:d tl"* 



a-b >0 

0.9 < t/l e I <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

«c:fil:g-r S J: 5 Lfc r t Sri*® i: -r 5 

g»^g3 6<DRltM(Ojfcm . 

^: g3 6~4 l (PV^-fH;i>> 1 :5;clH®p®SMSI<Oit^ 

[|g^g4 31 fitfE*^^^Sr«fig-r5ftffiJ;») fifes 
SMmti.i-^XM1^m& 1 ofc*i:)-*-r5Jg<*-e*>5 t 

[19^^4 4] if^gl~4 3 (Z)V^-fna> 1 «lCi2« 

[^i^1t:E2l 

[*jE*f^iIi«l 00 3 3 
[0 0 3 3] 

fe3o<OgltD5<£rKttfcjte^^^^^ffi^^T. e> © 

B±tcife{*^SrJI^^-r5^, ^Jt^^^W'l'coSJPtto 
:g$<0 7 0 %£A±j5S 1 oco5pBf^lc*)5 J; 5 ic^-il^Sr 

MOjte'^^ta. ]ggq^<O^Btc3tcoAltBj:ltttjB> ^ 

Itfcjt^m^^lBV^-C. ifei<^:<>^^0)fe^$r^AttBf A 
lt$-a:fc^tc^RltB(0^>^^< t h 1 ot?R»t^-ti:-C0E 

T^MMBJ; Olttli$-a:-Cgf^B±tci^#:^grjgfig-t5 
r^»iRfaj:Lr^^^5. 8g^^3(Oj§Wg)g|»Slg))fe^ 
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miEM^mm^] mmm 

miEnM^B^] 00 34 

[0 0 3 4] ?g^g4(D%§^f^ff^^l, 2X\t3(Dm 

m(DR^mtmmmnmxm^^fhx\^^^zt^mm 

;3t;/PM«l^x y z «^fflv^, »Slt®<?5^-;^ffiO?^iK4: 
A =(a+b)'(y^'COsVx^) 

B =2a'b'C0S t[l+{(b-a) -ysin t/(2a«b)}+ [l+{(b-a) 
• y • s i n t/ (a • b) } ~ {y V (a • b) } - {4a • b • cos^t+ (a+b) in 
^t}xV(4aVcos^t) ] 

z =A/B-K:o2y^-K:2ox''+€o3y^+C2 ix^y+Co4y*+C22x V-k:4o 

e. mmmcr^oxmoftmum(Dfp*btmR!iim(D 

a'b >0 

0.9 < t/l 0 I <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

^m^^^ ^t^»mtLx\r^^, m^^s(omm\m 

<oAltS:65tfi|2^^^^<Oi^^^ J: «9 ISxm 1 OSM 

t ttm-r -5 S5?a;d5^r-l.o |^;& fp] V >T V ^ ^ 
:i^^4^g[^LTv>5o fl^Jli 0(^^^>lgg^3ll;6^ 

^m\tm^m i ;5^e> s cDv>'f tL^si^ i ^(Dmm\^m^x. 
x^m^^^m^i:m^^^^^xr)^^mmmm 



\i2X^MUAkimt^(omm:h^^L. fflEltW®ftS 

\^^rM^i^(o^m\z^\f^x. m mx^m\tiE(omm:h 

^tu mtEMmm\^^<Dmmt)^^Lx\^^^^^±^ 
Wit brv>^o gs^jg 1 9 <Dmm\tmMm 1 4 i s 

mmm^Mi^xm^Mmm^xh^ ^t^^mt lt 

v^^o ig^3g2 i<?:)^§^tll8^^i^>^2 og)v^i'ti;6> 

0(DyB±tCfe5 r^^1$ia^LTV>eo fg^g2 2 0 
[^M«I4l 

miE^^:«g*] 003 5 

(0 0 3 5] m^m2 3<Dmm(DR^m<D^^mt. ^ 

[*iE^*:S@*] 0 0 3 6 

[0 0 3 61 8»3ftg2 4 0%W>^tg^g2 3CD%^(Cj3 
L-CV^6o i»^^2 5<^)%Mtt§8^3S2 4<P3SW(Cjo 
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2 6<0%g^tAg|^^2 5<D%g^lCj3Vr. ffllB^ 1 W ft 

«i-«»*a,b.t tb-C. 

A =(a+b)'(y^cos^t+x^) 

B =2a-b-cos t[l+((b-a) -ysin t/(2a-b))+ [l+{{b-a) 
•ysin t/(a-b)}-{yV(a'b))-{4a'b'cos*t+(a+b)^sin 
='t}xV(4a»b*cos't) ) 

z =A/B+Co2y^+C2ox^-K;o3y^+C2ix''y+Co4y^-K;22x^y^-K;4o 

a'b >0 

0.9 < t/l e I <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

»aig-f5 :i j:$-1t%j: LXi^5o §g^^2 8ro^j^a 

llt*Sfl(rlS*^i)l^©«!){*:ffi!l J: t) »^xm 1 OftSWSI* 

ffi J; (9 ife^MI-'&Bi- 5 J; 5 (-«-S^«r^^ Lfc 

^2 3a>fe2 8g>v^-ftt>!>>i^<o%^(cfev^r> flaia3fc 

3 1 (O jlWttgg:^^ 2 3 >6> b 2 8 (OV ^^f 1 Jgg) 
t SSJi4ft»:&l6j*5il3g LTV ^5 ^.t^^mtJLri^ 

■So S§^^3 3co%gg(j;j»^:^2 3;a>g?3 2(0^^^fj^!i^ 
im(0^micid\,^x. ft tlBjfe^^^ iSrS^-t 5 ft ffi J; 0 

ri:%#mfcL■T^^^„ |g:»g3 4<o%gqaig^^2 3 
a>g>3 3g)^^■fn:»^lgg>^g^(cjB^^^r. friajt^^^ 

miEfm^n^] 0037 



1 0 0 3 7 1 §S^g3 ScP^g^rogttjte^^Ci. ^BR 
lt^J:!5fifc.5'>/j:<it3ooftffiOSItffii:. 

Bffl(^S5p$ftiS#ft-t- 2> JP® (CM U-C«V V ^ 5 Sit® 

oRlt®r^cogsg^;i>s#;fe-r5¥ffi(^»^•uT^g^^Tv^■6 

7 1 

miEMMtmU^] 0 03 8 

[0 0 3 8] a^£32W^||]4^[^33j6©^||JC^ 
j:Lrv>.5, ig^g3 8<P^g^tj:^^^3 7(OM^lcfe 

y^x^mm^^m'f-co^f^mii^f^wiix.xm 1 <oftBros 
3 9(oieiattjg»^3 8<ojBg^(cfev>T> i na^ 1 o* 

L■c^^^^>o fa^]g4 0g'%B^ttsa^Jg3 9 0%g^iCjo^^ 

fltnas 1 ®ft®<ositB©jg<^tt. SESitBo 

A =(a+b)-(y^-cos^t+x^) 

B =2a-b-cos t[l+Kb-a) -ysin t/(2a'b))+ [l+{(b-a) 
• y • sin t/ (a- b) ) - {y^/ (a • b) ) - {4a • b • cos^t+ (a+b) ''sin 
2t}xV(4aVcos2t) ) '•'2] 

z =A/B+Co2y^+C2ox''+Co3y'-K:2ix''y^o4y''+C22xV+C4o 

X* 

a-b >0 

0.9 < t/l e I <1.5 

0.9 <a/d <2.0 
0.9 <b/d <2.0 

i:m&.-ti> ^t^w^tLx^^i, m^m4 i<Dmm 
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l(P^^-fi^/^>>l^g(Oj6g^l::fe^^^C, airlBjte^^iF-tt. A 

miEn^mm^] mm* 
m^EM^mn^] 0039 

[0 0 3 9] it^g4 4 g)^W<P«^igBttfS^^ 1 
[¥i^ffl]E9] 

imJEIfmMB^] 00 5 6 
[0 0 5 6] 



(xV)/lti 
l*{l-(i2+y2)/B.2il/2 

u a.b.t \mmcm-z^SiXhi) ■. 

A =(a+b)-(y='-cos2t+x2) 

B =2a-b'cos t[l+((b-a) -y sin t/(2a'b))+ Cl+{(b-a) 
• y sin t/ (a • b) } - {y V (a ■ b) } - {4a • b ■ cos^t+ (a+b) ^sin 
2t)xV(4aVcos2t) ) ^^^] 
tLX 

z =A/B-K;o2y^+C2oX^-K;o3y^+C2iX^yK;o4y''+C22X^y2-K;4o 

X* 

IB* ffiSiJ:: J: 9 S3£ $ n 5 * ffitty zffi ?SrM#ffi t f 5 ffi 

itxzmKn\.xmi^fmvit:m-r. tigo-cj^T<pj^# 

[^i^MiEl 01 
[M£^^g«] 0 19 5 



[0 19 5] ZOm^^miCiitlti. 

(r - 1 ) iK u ii^^^mf-iommi^ih?)^ t < haw 

mi,^h^^^m(r)mmmom^. t < i^^t^^^©* i 
Bi^m\m^j^m^^tx\,^i, z t i^tft^moymmc 

^F-^L-CVS, Zinitm^m SrAltBtCjfiv^ 

(r-2) miSltS^^SWffid»e)i^yS:I./!iMt<^iK 
(KSIt®lc*)-^5AltSfi:a) 
a A LfcSJpa±l- fe 5 i «r 2 0(0^^ i: -f 5 lai^lf 

srt^s-etx zfi\ci.':>x%^m^<Dmmittmi^^ 
1 1 h\cmf\-<DisLmom±mmwtPsx^^x\>^^. 
(r-3) *»M©iiifi««ic*sv^Tri, 3t^^^<??A 

■rs. 0lJx.tfAlta5^^^^±3fei^lcov^-c=:/•fey by 
y ^ ^BflBic-r s r i x^f^^ifsLm<Dm^^imx^ 

X. ltaiBS:iaB-efll^t-ti«, ;:tucj:»)^-«s'^' 
L.AW®^iaBic:i-5t. #^3ti»*5-<DB-eiR«-re 

(r-4) ktmm<oj^mt. :i<Dm^omi^± 
mm) ^^(OKtA^xcj^v^xt^mm mm) x 

rtVtt. CCD ti)£(DWL'm^^m^^1tm^\Z.}ft^ 

CCD co*7-7^/w^-i:^:©i»^Bi:l-=¥-r3'7'*5*) 
Sfc*. S{ft^^(c»1-5AltftlcJ:o-Cfe^lBtttB-4S 

ttlc:3tttK:ii&Wt*»). CCD ^<o?^f^n.±^=im 
{zi^it^x^-'&tfat^hxh^o 
(r-5) *Bl^coJl^S0i)(;l*5v^-cttSl^B 

0%^*s*fli;BSr 1 ofc*lt*-t-5B-Cfe50{c*f U-CA 
HlJ»BrojgttHtSiMI|}c»L.TlHl«s*|-»*Jg**-e*)5, 

z.ici\zi.^x%'^w>^m'^ ' m&-ti>m^\zmm^iE 
mm%x^i>. m9xm^mm.n^t-ri>z.tx 

(r - 6 ) H 2 8 \z.7r^im^<r>%^%X\t. Altfill i: 
lttWB!)OSttB(4Htff;'3**LTI4v^57J^ ^<Df^<DR 

fcLTV*!,-., *|glH«)g|^fiW^^:*3^^■cri, JB*f;^/Srl* 
oy!:'>)fe< tfc 3 o©SltB«r-Wcjl5fief 3t 
M«:*r9 ft(f 5«tl6t 2»:7cfiiBlc*f-f SiRllttiEoa 
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(r-7) *38w©ll^fiffllc*5v^•ctt> ^t^mitm 

(r-9) 3ti^^^^«fig-r5«-sitBtt. Afflit-r 
(T- 10) $ ibtc^Kttffi<ojg^^»4i:^-f 2)-oo 

tS (yz S> xzffi) rt-C*^i»^'S-jSS'i5ffi-e3!)5, i 
(r-11) 3|s:|6?^-CHc, rtSRiJS;!f7;^^roa?^ft:-C 



(r - 1 2 ) ;*:BfB-r'ttiB: U Sr*^^^ « AltBcDK 

t>«J^♦:|l!l^^tt^ti-*A^^B^*•c<ol!!)l!s>iS;^:tv^^i^f, a 

*5BaJS;fe;SS*)ofc, *llili0illc*3V^-CI4, iKO«t< 
(T- 1 3 ) *^3^lcAWi-5S^#(O;^l^0 tltffii- 

(r- 1 4 ) Rlti%^^(Dmw.t ur. «-®<7?iBBS: 

MIC J:tt«AWSiiitt©iR)$ titWSJPttWfRltwa* 

hSrt* etas Brut* S, lfro^J^*< it looSb 
:ibi^X^i>. 
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